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ABSTRACT: 

PURPOSETo provide a small, light, and inexpensive thermoelectric device high in thermoelectric 
conversion efficiency and its manufacture. 

CONSTITUTIONS least a pair of projections 9 are provided at one side of one insulating plate 
1 1 , and a patterned electrode film 12 is provided between a pair of projections 9, and a p-type 
thermoelectric semiconductor film 13, on the electrode film 12 at one top of the projections 9 in a 
pair, and an n-type thermoelectric semiconductor film 14, on the electrode film 12 on the other 
top, are provided, and counter electrodes 15, which form a pair, are provided on the p-type 
thermoelectric semiconductor film 13 and the n-type thermoelectric semiconductor 14, and a pair 
of lead electrode films 1 6 are provided for the counter electrode films 1 5, and a pair of lead 
electrodes 16 are provided on one side of the other insulating plate 19. 
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2 ±lc PS!SS*«¥4l#:|g 1 3 , ffi*©Mfi8©«ffiK 1 2 

3*«fc«NS3!ft@^«:l 4±lCl»t^S»|pJ@ffiK 
1 5£&tf, *f|6j®«!Kl 5tgLTl»©®DtULm 
ffR 1 6 1 »©StO lilLSffi 1 6 jWfi#©ffij& 

tgi 9©-ffi{c®tte.nTv»-5. 



9 

//./? 

/2 

/4 
/5 
16 



« tt*z 
9 4 gj 




1 

mutm i ] -#©i6fc«©-ffiK4>fc < 1 1> i *t© 

&jg£&tt. *©l#©%glffl»::^*-r:>^3tifc« 
ttK&Stt. ±Emo»-*«)ii!|!©«ISR±l: 
P «S#©]Ig?©@«K±lCNg&m¥ 
*©P&8ft@¥£#Bli5«fctfN^fS*^¥ 

wu% -e® i # ©is o ta b®sK*^©ta&«©-ffi 

[H*JH2] -*©tei&ffi±lr/^-r:> ; y$nfcm 
*-©«ffi&±lc4>fc< it) 1 **©««&£ 
Wt. KiE 1 M©Hffig5©-*©K8?C P S&f§¥3J# 
K. te#©MS3KNgS&m¥ii?#R&g*W\ *©P1!& 

®SK*^^©«li&«©-ffiir®:tt&nT^-5!S8^S 
Mo 

mmbui m*mi, 2*fctt3E«©^««B© 

-*©«S«©ffiffitS!*WlcS»LfcS?*3J!Sl^a*S^ 

5 ] -^©t6&«©-Hfc'>& < t *> i #© 

t£mmm&wi$.-rz>xnt, ±gai»©?§s©-*©]s 
fi?©mffi8S±tp^s?ft*¥^ff.K. Mimmt$i<Dmm® 

Tsiet. ^©jass©-ffi±ic/t^-n>^$n 

©-ffit±IBtt*©«Sfi©-ffi«r«^WIC«^$-li-^ 

xet*^&.ssia«se©aig^j£. 
i**©«ffi&&#a£-rsxg.*:> mts. 1 #©«««©- 

*©MSlCPl!l»«^frK. -te^©]Iffi«CNSS»«* 
iJH£IB£^*£-rsi@£, ±SP^@¥«ftK*<krf 

*©tees©-ffi±c/^-- nfc* o m t«ffi 
e^fiS-rsigt. ±g-*©ia&«©-ii<!:±iaffi 

irnxDmrnttmn 

[0 0 0 1] 

a«IC!R«iS&tttt}!ft*ff 5»fiJ • 1DSI&8B. *fctt-tf 

Bfc acffl t^jsft««fs*«tt;^-©Kj§^icra-r<&. 
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[0002] 

[«*©Stfff] «*©»«gfftt. 01 2 \Z7fiT£? 
\Z, &JBfil*<fctf2lC±oTNS!S»e¥»#3:i3<fctf 
P 4 -ttl 6 £X5fc««««J 

t&m*m&t*<OI&Ml BWXJStSrBBtt (1 9 8 8) 
p. 3 9) C©<t5&S»«gS©®ji^i*tt. «T©<t 

[0 0 0 3] LT«B i -TeM^W 

:/n y 9 £ y-f -Vt > H • * ? 9 -fc HTBrJt© 

J&SS&T'fe. 1. 4nmixi. 4mmXl. 7mmgfi©;*;€r 

&©&JS«fc<fc-3T> P$!S!&«¥^4£NISSS&«iN$ 
20 #3 ££2 ttSttKBHKfttftU A^SK 

[0 0 0 4] 7&ai|E^©J£*tt, &m¥3l#©g!Bfl& 
©ifcttiH l 2{^Ufc«B*#aic«S-rs;:tKJ; 

[0 0 0 5] 

30 ^a^mommmn^zf^wt^m^t. tie© 

(1) »K, ««e&<!:©K^ICJ;OfPiabfcn;l/^©j» 
S¥S#tt, *©tt1££fl±Sir5J:irttffljrc<&0. 

(2) mm*mmmw&-c$>zittt>. mfco/vit? 

1. 4nmXl. 4bdX1. 7wmBl\ZI$. 

m-rz&iz. &mwm<. &m*r)&#%\zm^ 

(3) ±S©«fc^&#«t/h3*^3-e, (*52 
40 OOffigfiD ©^€¥^^#3©tf^^^<. L 

(4) ±f2©KiS±©awg©fc«), S»€¥^©^:^$ 

£*£<-crr. ■€•©&», s»m*«#:©j?$^iiiiiniK 

(5) fiiixe^)i«WT^<. <a>!r©gi5s s-e-n-en 
5» (6) s^ss^aicfiEffl-rsfc*, »»3xh*tje5 
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<fcD, ***gB©ffi»fc«fct*S$i»<*€r<fc-&. 

(7) *X4r-F»afcJ:0WiU fii&iSSfi©fifi 
[0 0 0 6] ±£©ES£#ftU S»S£tt 

CO 0 0 7] 

£ i »©£jE£satt, -e© i *©»BHifc/i 
sfznximnm&WLtt. ±iai»©^&ffl-£©mgB© 

fgffil^CPMi&fiSfWgi, fifi^©Mgi5©^ffilS±lrN 

ttlfilSffiBIKJg bT/t* -= ttft 1 #©Et 0 til u 
«*SI£&tt. -e© 1 *t©JR D tU L«ffiJBS)Wffi#©JgjB 
fi©-ffiCKtt 6tlTV^«^ -5. 
[0008] 

[^ffl] ±BB©»l«lc<tn«. f»W#¥«#Sl©'&<!:T 
[0009] 

[SlteW] G&SSflli) «Tfc#f2W©Sg l ©*6&-0«£ 

[0 0 10] H 1 «*SIJ6W©Sffiffi*ffiBiffi0T& 
5. HHfc£V>T. 8K^fflgffiK£jg9£«W&q:D&: 
f©T&tt»C±D#?SLfc-^©7^.5r;9A»«T* 
5„ l*J©3§&9[iJgS£limii. MfiPOO. lmm, JS^P 

imm©isa«-e<&?K 2. 2fflBtry^T?^snT^ 

-^©7jps n^ASK 8 ©-sera. 
t bxips 3 o u mats >j -f 5 mmy << )i& i o an® 

tt^nT-*©»iR«l 

©±ffifc», /^-n>^Sn&«tfiKl 2 (©S7 0 
dm) *tStte>nr^S. «flRl2HU Rte51*f© 
S&g9©Mf$ll££m^«fcia^K«ilSU flSOT^fi© 

>^anrv>s. i^©^E9©Me8©affiisi 2±c 
1 4 ±ic i *t ttzzttfa&mm 1 5 *-©**iai« 

SKI 5fcJgLT12f©iR!3tUL®«Bll 6£fStt, 
©l#©&DtHL««&l 6*W$3 0jtmO!i?U-f5 

Afii 8 &&£&:#©*&&« i 9©-ffi»cs^enr 

[0011] 1 3 *«fctf 1 4 ©«K©|BIC 

B. *©« 1 3 1 1 4 ££5lc«fct«CB?!U;:fcS<k 5 



[0 0 12] 02tt#&66«©¥BHTD, BH©&« 

**#Rs*ftRtt. iao tu u«ffijs i 6 \*jmmz m 

thhmm2 Oi5<fctf2 0' lc»«8StlTV^„ H3ttH 
2©X-X' »C»o&K(»rffi0. H4tt^i;<5fiKa: 

[0013] K±©«fc5»c«^$nfci»«gec*^ 

T, 3ltUUSffi2 0. 2 0 ' <Dmzm&W£*$UnTtl 
«, PS!S»«¥^ffIgl 3NSsRS¥^Kl4. ®ffi 
10 Kl 2*«ty^t0t«LtiffiKl 6©#ffi7?^;l^x54* 

©±Ttfifi«©-3re»2& &frctia&*fftz5z\t& 

[0 0 14] fi}5, Z.<D9$tm&<D-U\t1&&* <ffl*f± 

itsst/so. re«racnMES«»4c**». sm&i i± 

1 eid©^9 £Ktt. ffii&S 1 1 tl&gfe 1 9 © 
N©SS!^lniDa:L^r^tCJ:0. ESSflHfilBSfr 

«fifliifi»«'N-E-©Hic#«rr5Sfts^ufcsifce«fc 

20 [0 0 15] Bt±©«t3fc2*4QS«t«fcntf. it*®*® 
#fc*»W#¥«ttSl© tTfti? L fc£fg©igSV>SIIS £ 
-T5 <hlc«fc 0^ng@<D^*8E*lcifc^b < Jl5< 

[0 0 16] *^«&f©SK^D-feX^ffl^ 

«ifflft:K»«©lSsS*«ft:K<£figSS 
L*>t)^«©ti6r3#*^&<»^r5rt*^ 
. . mtts.*. ..S6fc, SR«*«R*.affiil!fc««3-.SJE: 
mffiffia»fcO©K5»fi&«Hl$-&SC 1 i:*tWI8t 

a? ^o. ^^«©*^*»@©?&aiic>&^«sji*^ 
[0017] fgjm»*t'£»Ktbfc&je). flw 
3^ h«r>v5Tttsim«s©3x h*fi«-r«Ji 
[ooi8] «±. *iyg^©3»msB*^KetL 

40 [o o 1 9] ®5$>&vm6tz&r)*$mm<DmM&m 

©Sjg*j*SKWrs. *f, 0 5 (a) KzK-r<k5 
IC. 2mii»$©-^r©7^5=:>i7A«l 8StS«JDIb 
T. lmni9S©7;P3^A«8±tcK$ Inn. 

o. lou ji8Sniiiiiii©^:lr$©#a©izgft«8©^e9 

*2. 2mmtfy5 L t?»Err5. 
[0 0 2 0] (b) l'*r<t5IC. f370(im 

©«fS2 l±ICJp'J75 H<»iMSffi&S*L. 
T. jg^3 0wm©#'MSF$Bg7.< , ;PA©|&gfcRl 

o^^rs. 

«7 [0 0 2 1] (c) C*-T«t^»C. «8IS2H&'J 
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mm 1 0 ±tC«fflg 1 2 

[0 0 2 2]*^ (d) JC*-r«k5fC, (a) Tf^fi 

U ??E9fc^j£:l/&lf©7 r WXS2 2*ffltriT, flffi 
Kl 2£^»j-fc#lK3 K8HB7-r;l'A®*&BUBl 0* 

fi8CD^ffilCX^^©ffi^£^UT^-5. -?-© 
«8S. (e) fc^-TJ;^*, 7)l$-VA&8±\zm& 
mi 2efttt&#>M 5 K«JB7*;w>©»8Ri 
g*Wfc&£l>&fc©£^j£T5£i#T#-5. £*S. « 
SHg 1 2 Hu 2^<D?5S©]iail^S«SlWCB 

mzm&v. ttKDg&om.mzMgL$nftf&mm£\m 
[0023] mz. me (a) ictr-t^sk, &£9© 

10 0 /tmxflil 0 0 (imxfj 1 0 <imti&5. 3S*fi 
1 4*t&§HZUZ>£5izmZLT\,*Z>. 

[0024] sc. (b) iz?*-r£5iz, t£m*m#m 
±\zmmm0^mmsii 5 mitimma) *n«© 

[0 0 2 5] 15 (b) ~ (d) HTFhfc&tm 

&U%mz£K>> ffi*©7;W5n^A«l 8©-#©« 

b&^'j-f s H»K7^>A©taBWi 7*mmzmm 
u H6 (c> »c^-r±fiK©s«&f^s-rs. 

[0 0 2 6] mmz. 7)1<^=.0&&1 8©— *©HIC 
^U&^«3fflL«ffi®l 6±C0f^©>'^->©i"J 
-A^fflSSBlMLfcg, JgOWLmfflgll 6£. 

1 3*s&VNmmm*m#mi 4±\zm& 
hftttmmmmi 5i>mm-rz>&5\z&&.&t>it, #m 

©.t^fcUT. H6 (d) »c*-r«t5fc. siKsnfc^ 

T©PS!fl&e¥«#R 1 3 £NSS?&«¥&#BI 1 4*t« 
[0 0 2 7] fc*. #^J6#raa. Sfg2 1±K#'J7 

* ;i^ffi»gyg 1 o ^ ^js-rs c h fc«k c . ffftg 2 i t 
H«^*i«s*r-rsifriE©ffl®o«uaig?&fflv>T 
[0 0 2 8] «±©«fc5ic, **igfic«fcn«. «ssa 

R7a-fex&fflv>T, TX+^Lfcj&tSffiffi^fcP 
*&». ffi£®R?im©&«¥«#£ffiB«Sfi<, L 



' #§l¥5-2 26 704 

fc*. ffiStelcflH-u SjinxhSTtfSC tablet 

itm<DmBitii&m&mm*&ztifi&8bi3it). &mtt 

[0029] m&m2) %ms*ftwo)m2<D$mm 
©sgrat*c«»f®0-psb-5. 

[0 03 0] PJHfciJUT, lM<D7)l$.-yi*1fi.l 8 
a, 1 8 bitmti lnmTj&O, ■?•© 1^©7;1^3-C;A 
«18a, 1 8b©— ffifctt, JP330*tm©#y'f * 
MM74 JI*OiBMl 0 a, 1 0 bwisn, IS 
MR1 9 a. 1 9 bS«^UTt»-5. *LT-;5f©J&& 

« 1 9 a ©-#©ffi±n:tt/^-- >ttztitcmmm 2 

3*t, ffl^F©*6««l 9b0— #©B±£ttHttt:bT 

®DaLm«K2 4 (nfntW7o«m, «i. 4 

m> S3 3. 6 Bin) iliWSnw*. -#©!&&« 1 
9 a±C^dcLfc«ffi^2 3©±tKSI2. 2imiT4>fc: 

< t t> 1 $w%mmim<Dfmu 2 5 sait. 1 »© 
mffig?2 5 ««ant:8^bT<r»«. d©@ffi»2 5« 

KSlno, H680. lmaft, Jgffi 1 iui£©Ggfc«T!& 
*. £©SB8B2 5±fcK, Afiget. JMtft£o¥& 
Sffl^TTX*>yL«:*tePSs»m¥^K2 6*«fc 

^»K©jtflflimffiK2 8*H«©*j£Sffll-»T«KbT 
US. 9Rtt¥*#R©SUR©IB£l3. R^p««ffl2 5 
lc*V>T, P.S^«¥^H2 6&NSiR«¥9^2 
7*^HIC*:S«k5JftVX^A^->SRfflLfc. -tb 
T» PfflJ»e***«2 6*J;CXNaigktt^^R2 7 

CI 9 b©-ffifcf»t6nfc«t0tflb«ff|g2 4*t®^c 
ttC!M^«£9lctt»&T&nTb>«. a*, €ffiR 

2 3 *<fccx«t o a u«« 2 4 fissnfc-r^T©p 
s«*«¥«*R2 6 tNm&m*m&m2 7tfimm>\z 

[0031] SI ©l&S&til S^S^^ES 
S*©±fc»«T*«««2 5«ffirvtt&<. ffi«© 

[0 0 3 2] K±©«t5fcll«an&J»«SIBlc«J8* 

**tf. pmm&#m#m2 6, K®®m*mftm2 

7,25 *«tT/ffl^R©»[6]®ffiR 2 8 ©# ®T?^J^ 

[0 0 3 3] K±©J:3fc*gtt0Jfc«fcntf, 
ftiLT. f5W*¥«t!tJ6©t>tT^8LfcttiB©iSV» 
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ttt-^L < k< -ra z, ttmm t ft*. 

[0 0 3 4] 4fc. «lffigJ2 5*ia^ff05«HSi:U « 

sKfi&Jiiins-a-^itdtoiigtfeo. -jb, &m£fi© 
$&j£&ek facials*. 
[0 0 3 5] 

ssafffitms-r s c t \z£zm&mm$>ft o ©j&ub 
* <z>mm&*. urn? s s»«*m©fi**fisa> tft* z. t 

[0 0 3 6] 0 7*<fctfH8KJ;D*^m>5t&«gB 
©fiit^^SSJWrs. 08 (a) JC^-T«fc5 
\Z. iPS 7 0 (imofjg 2 1 ±fc#U 75 KBJgigSc* 
Sfl2$-a-Tv JSS30/im©#lK 5 FBflg? 
^)k£v©|gSBIl 0 a^JSfTS. 

[0 0 3 7] 5iClC» (b) IC*-r<t5IC, Slfg2 1£'J 

#v-i$.msgy<<)VJ*<otmm io a±c«aig2 3 

()?3 7 0/(m, ffil. 4mm. fi£3. 6mm) *Mf$.? 
[0 0 3 8] {kfc (c) fcj*fJ:5fc, 

1 8 a©ffiicx5p+vso^ffl£^b&^ mmm 

2 3 ^Stt U -f 5 H ^ ^A<Oiffi)&M 1 0 a SIS 
SU «Mfc£l*T, M#£&«fc8£-bT-ytr©lfii@r«i 
19a SfijgT-S. 

[0 0 3 9] Jfcfc. (d) fc^-r«t5t. SBIBI2 3 CD 
±fc, IBJRB2.- 2nmT?<>ft< & 1 %i<D<$&#.<Z>8m<D& 
Bffi2 5£BBU HB&Battkttef-S. SB8B2 
5te£S£ 1mm, ffiUO. lnmft. JSSS lmmft©B3fca© 

UT, fPfiLfciaflgws^n^SfffiSwflrBfciafl 
«©G38B£J§?j£LfcBB (05*iH*) ±TS2BS-&& 
ft, -SUT«ffiR2 3©±KEgS'&*. ft*, 
R2 3±Ktt^J£>*y-i> l #ffl<££:»|jLTV>*. -f-© 

#slt, m«K2 3tusMm<D&m<Dm&®2 5 

[0 0 4 0] ^t, (e) Kl^-r«t5IC. B3#«©B«I 
BS2 5©MSRfctt, ®%fHz<Dlz¥m&m\,* 

mm*m#&2 7%m-rz. 2 6*&v 

2 7©J§M*tt»«El 0 0/imXffil 0 OumxmZ 1 0 

NS*Sm*«^K2 7*<XSICftaj;5lcSlg&UT^ 

[0 0 4 1] 2£lc, 09 (a) IC^TA 5 &t£¥ 
»#IS±fc«»|g©M(nl«ffilS2 8 (»1 /xmj?$) & 

[0 0 4 2] X\Z. 08 (a) ~08 (c) T^Lfc© 
t^«ft^ffiC<fcr). «tfr©7;V3:^A1Kl 8b©B5 



(5) 1$H¥5-226704 

>j -r 5 f»B7 w ^©jesus i o b &m>iz®m 
u 09 (b) »r^-r±6ss«&^a-r-5. 

[0 0 4 3] S^t, ±^«±KJ&£LfcIft»3mLfB 
ffi&2 4±»c3f^©/^->©^U-A*Ba®*W»lU 

&a. it o tu t fgan 2 4 1 m»K©^i6j^ffiis 2 8 *t 

T. «^WS^&««-r-5. COJ:5l:l/T, 0 9 

(c) ictst.* 3 ic fiesn&-r<r©pi!s»®2|4^ 

20 #B2 6 £NSS»«¥*#R2 7 *t«aWlcB?9T, 

coo4 4] 6t±©«i:5(c. *nmwiziin\£. 
««anif a ctft< ffls©^e*tes«±cEjgL 

tfsr-iatnltgtfts. 

[0045] (SUMS) 01 Ott*S69i©S&3©ffeS5 
B©«grffi0-C<&5. 
^ [0046] *^Jfi«ITtt. m 1 *<i:tf US 2 ©US6WT 
mLfc 2 tt©±T»&«»C*Stlfc«J«*WrsS»S^ 
B£. ^W»tt&««Lft*J6 3ii:ttt^Lfct>©T?S 

is i a b ©sf*mgg©±fl&©*&&£ 2 9 ra:sg 2 m b 

©&BgEB©T88©J&tl«<i:LTfl!V>. £fcJg2SB© 

«*m«fi©±fis©*6i&« 3 o tt, ^ 3 ©sb ommmw 

©TB8©tt^ffitUTffllrJTV>-5. -5-UT. ±©Cft-5 
Si:. ltt©»i&fi±IC^SnsSS»S¥^BI©»:, 

-r&to^^«T©s*>ft< i>tv»s. ft*.- &m> 
&mm\zm*z>m.*mwwkv>ttn*. &a©jasfc 

50 *^T«»©ttffi»&*<il!<ft5a:5IC«fllSli-T^ 

a. -rftfc>5. isi*«fcc^2aBtttB i -Te*« 
[0047] ^©.fc'Sfc^sn&^m^HicmiiSEs 
« 3 2 ©kfcfe c sas^«. mi i 3 a©*n 

^n©^BgfiT564-r-5fiffi3l©ieft<!:ftS. 
[0 0 4 8] Lfc*t^x. *^SWT»i, 

rBV^j»B¥«ft:&-€-©fiS«TttB*«il5<ft-5«fi 
tVtctztb. mJ:<*ft&aftStfi»&n«. 
[0 0 4 9] JRt8¥»*€»RtLfc&a6, ]R 

mgB^*©^a&»<rac:t*tpligtftO. nw? 
^ hS*mSB**«T$5. 

[0050] mmm 4)011 tt*«w©is,4 ©*jg 

W©BISrli0-eft5. 
[0 0 5 1] *^JS«i9T«. 01 0»C^Ufcl»eKB© 
T»lc^5S5«^a CttJR^R) £bT*tt©fc«>©?&Sl 
K3 3&«tt&itJ»B3 4*BBUTV>*. "Tft^^, 
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m i o <D&Mmso&T®(otm& 3 2 ©flssicft&s 

[0 0 5 2] zn&^fimi&t-rzctlz&r). fg&«5 

[0 0 5 3] fcfc, «i<055»WC*5ft555je9*«J:^ 
^2 ©*jgwic*it4€ffig82 5 (ommtm^mt l& 
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